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HISTORICAL NOTE ON THE CAPILLARIES, WITH
CITATIONS FROM AN EARLY AMERICAN TEXT
ISABELLA H. PERRY
The continuity of ideas in a relatively limited field of physiological thought
is nowhere more interestingly illustrated than in the development of knowl-
edge concerning the capillaries.-FULTON: Selected Readittgs in the History of
Physiology.
The following short chronology of the knowledge of the capil-
laries suffices to show the gradual but cumulative progress in the
subject.
2nd Century, A.D.: Galen postulated arterio-venous anastomosis.
1628: Harvey demonstrated the circulation of the blood.
1661: Malpighi saw capillaries in the lungs and in the webs of living frogs.
1667: Leeuwenhoek observed the web of the flying squirrel.
1733: Hales determined arterial blood pressure. From calculations on per-
fusion experiments he made deductions regarding the number of
capillaries, the rate of flow, and pressure in the capillaries.
1729-99: Spallanzani discovered the white blood cells.
1728-93: Hunter, from clinical observations, deduced that in inflammation
there is more blood in a certain part due to the opening up of vessels
which previously did not admit red blood.
1756: Haller denied the independent action of the capillaries.
1785: Vacca described fat and lymph capillaries, i.e., capillaries not contain-
ing blood cells. These were also called serous capillaries.
1785: Hewson described the plasma.
1804: Philip discussed, from experimental evidence on intact living mammals,
the independent activity of capillaries in inflammatory processes.
1836: Shulz observed the dilatation and contraction of the capillaries.
1858: Lister thought the changes observed in capillary diameter were passive
and due to a rise of arterial pressure.
1865: Stricker noted the independent contraction and dilatation of the
capillaries in the excised nictitating membrane of the frog.
1865: Virchow identified leukocytes in pus.
1876: Cohnheim described diapedesis in frogs.
1873: Rouget observed the independent contraction of the capillaries in the
tadpole, and described the cells which bear his name.
Work upon the anatomy and physiology of the blood vessels
entered, then, briefly, into eclipse, possibly due to the vigorous
interest in the new subject of blood chemistry.266 YALE JOURNAL OF BIOLOGY AND MEDICINE
1903: Steinach and Kahn demonstrated the independent contraction of the
capillaries in the excised nictitating membrane of the frog and the cat.
1907: Krogh, by micro-moving pictures, made permanent and impersonal
records of the capillaries. Since the capillaries supplied by the same
arteriole do not all dilate and contract synchronously, their action is
not due entirely to arterial pressure. He collated his work with much
other biological knowledge and aroused a new interest in the subject.
1920: Richards observed the independent contractility of the glomeruli.
1927: Landis made direct measurements of capillary pressures.
1927: Lewis applied physiological knowledge and methods to the clinical
study of peripheral vascular disturbances.
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In this chronology the
name of Philip may arouse
some curiosity. Alexander
Philip Wilson Philip
(1770-1 851 ?) received his
doctor's degree at Edin-
burgh in 1795. From
1802 to 1817 he had a
lucrative practice at Wor-
cester, but in 1820 he
moved to London. Be-
tween 1799 and 1804 he
published, in two volumes,
A Treatise on Febrile
Diseases. This was suffi-
ciently popular to be re-
edited four times, with an
American edition as well
as a French and a German
translation. He was the
author of many other pub-
lications. An Experimen-
tal Inquiry into the Law
of Vital Functions and A
Treatise on the Nature and
Cure of those Diseases
either Acute or Chronic
which Precede Change of
Structure indicate that he
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speculative mentality. In 1835 he was Gulstonian lecturer. In
1842 or 43 he disappeared from London because of difficulties.
Seventy-two is an astonishing age at which to lose a good reputa-
tion! For some time he resided in Boulogne but the date, place,
and circumstances of his death are not known. Lacking exact
knowledge of his end, we may find a fictitious one in Thackeray's
Dr. Firmin in i'he Adventures of Philip.
Philip's A Treatise on Febrile Diseases was published in Hart-
ford in 1809, with notes and additions by the versatile Nathan
Smith, M.D., Professor of Physic, Surgery, and Obstetrics in "Yale-
College." In 1816 a
second American edi-
tion appeared. It is of
general interest for its
contents, and is of par-
ticular interest because
of its date and in that
the American editor
wasaprofessor at Yale.
The English edition is
not available for a
comparison relative to
the "Notes and Addi-
tions" by Nathan
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Smith. Although the Clerk's record and the title-page read "A. P.
Wilson Philip," the cover title and the listing in the publisher's
catalog are "Wilson on Fevers"; and the title-page of the first
American edition is by "A. Philip Wilson."
M. Nordmann, in his KreislacfstVrung und Pathologische
Histologie in 1933, credits Philip with discovering the contractility
of the capillaries. Philip is familiar with the history, theories, and
data of his subject. He quotes critically from Boerhaave, Hunter,
Haller, Cullen, Fowler, Moore, Darwin, and from the unpublished
works of his contemporaries. The treatise is dedicated to Baillie.
The capillaries are discussed in a twenty-seven-page section entitled
"Of the Nature of Inflammation" in the introduction to the second
volume.
The following excerpts illustrate an emotional and moral inter-268 YALE JOURNAL OF BIOLOGY AND MEDICINE
pretation of research which is characteristic of the man and of his
time. He lived in that confusing era when theology, physics, and
biology were not differentiated into separate fields.
It seems surprising that physicians should hiave formed so decided an
opinion respecting the state of the circulation in an inflamed part, when it is
certain that none had been at the trouble to examine it. (p. 6)
Whether Dr. Fowler or I take an erroneous view of Dr. Lubbock and
Mr. Allen's opinions, they only can determine. But whether the doctrine of
inflammation, such as I state it, is just (the only point in which the public is
interested) can only be determined by an appeal to facts. (p. 9)
This quotation is an example of his logic:
Now if it can be shewn that inflammation, like vomiting and coughing,
is an effort of the system to remove an offending cause, and if we can trace
every step of this operation with the exception of the changes induced on the
nervous system, we understand the nature of inflammation as perfectly as
that of any function of the body.
Let us take a view of the opinions which have prevailed on this subject,
and see how far they are well founded.
Of these, four only deserve attention.
1. That which supposes inflammation to arise from a morbid lentor of
the blood clogging the minute vessels.
2. That which ascribes it to what has been termed error loci, the grosser
parts of the blood getting into vessels too small to transmit them.
3. That which supposes a spasm of the extreme vessels to be the cause
of this disease.
And lastly, that which supposes it to consist in a morbidly increased action
of the vessels of the inflamed part; and this is the favorite hypothesis of the
present day, at least with the Physicians of this country. (p. 4)
An inflammation had been excited, I do not know how, in the web of a
frog's foot; having applied it to the microscope, I found the vessels of the
part greatly dilated, and the motion of the blood extremely languid. In
several places, where the inflammation was greatest, it had ceased altogether.
It was at once evident, on observing the part through the microscope, that
where the inflammation was greatest, the vessels were most distended, and the
motion of the blood was slowest. Nor did I, in one instance, observe the
alternate contractions and dilatations supposed by Dr. Fowler to be essential to
inflammation.
The distention of the vessels, which in the healthy state admit only the
colorless parts of the blood, was apparent; for in the inflamed parts a muchHISTORICAL NOTE ON THE CAPILLARIES
greater number of vessels admitted the red particles than in the sound, and
the interstices of the red vessels appeared opake, probably from the enlarge-
ment of innumerable small vessels, still too small to admit the grosser parts of
the blood.
While I was viewing the inflamed web it occurred, that the inflammation
might be removed by stimulating its vessels, which would afford an additional
proof of the opinion before us.
With this view I wetted the inflamed web with distilled spirits, at the same
time throwing upon it the concentrated rays of the sun from the speculum of
the microscope. The blood, in all the vessels except in those of the most
inflamed part, began to move with greater velocity, and in proportion as this
happened, their diameters were diminished, their interstices became less opake,
and the redness of the part was evidently lessened.
After I had despaired of restoring action to the vessels of the most inflamed
part, I saw the blood begin to move slowly in a vessel which ran directly
through the middle of it. It soon acquired a considerable velocity, and on
taking a superficial view of the part through the microscope, the course of
this vessel appeared like a streak of a lighter colour through the middle of
the inflamed part.
As I had not in this experiment, observed the inflammation from its com-
mencement, I repeated it, with the assistance of the Rev. Mr. Boraston, on a
small fish (the lampern). (p. 13)
Then follow accounts of similar experiments on the ears, and a
mesentery of rabbits. The magnification and illumination of the
mesentery permitted the globules of the blood to be distinguished.
In short, inflammation seems to consist in the debility of the capillaries
followed by an increased action of the larger vessels, and is terminated as soon
as the capillaries are so far excited, and the large arteries so far weakened by
the preternatural action of the latter, that the power of the capillaries is in due
proportion to the vis a tergo. (p. 18)
It appears from some experiments with the microscope, related in the
introduction to the second part of this treatise, thiat inflammation arises from
debility of the capillary vessels, and their consequent distension by the vis a
tergo; and that we can at will produce inflammation by debilitating the
capillaries, and relieve it by increasing their action .... . . . We can have
no doubt that the same state of the vessels, which we observe in the external
surface, obtains in the various internal surfaces, which is indicated by the same
dimunition [sic] or loss of the secreting power in them, and as far as we can
see, the same shrinking in the cold, and fullness and redness in the hot
stage; . . . (Preface, vol. 1, p. vi)
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From such observations he concludes that the diameter of the
capillaries changes independently of the arterial action. By placing
these studies in a treatise'on clinical medicine, and in his text, Philip
expresses the realization that the capillary changes are a basic phe-
nomenon in the theory of medicine. It is with humility that we note
that many of the questions he wrestled with still remain unanswered
today.